Abstract In the current healthcare arena, clinical errors are receiving much attention. Unintentionally, nurses commit errors, which require guiding ethical principles. This replicated study aimed to assess Jordanian Registered Nurses' (RNs) perceptions of clinical errors they had committed over the past year: assess nurses' perceptions of clinical errors committed by other nurses' detect if these errors were related to the nursing shortage and assess whether or not nurses felt any moral distress. The studied phenomena were compared across different hospitals as well as in various units and wards. A survey was used to collect data from 420 nurses from 13 hospitals. A considerable percentage of RNs reported that they omitted to give medication/treatment or gave medication/treatment at the wrong time, and also indicated that other nurses gave incorrect medication or incorrectly administered treatments; practice issues which were related to the nursing shortage and causing moral distress. RNs perceived that clinical errors/untoward clinical incidents that they and other nurses experienced occurred largely because of the nursing shortage and resulted in moral distress. Moreover, a considerable percentage of RNs perceived that other nurses made clinical errors and/or experienced untoward clinical incidents related to the nursing shortage more frequently than the RNs themselves. Across different types of hospitals, nurses were not different in regard to clinical errors and their treatments, and the resultant moral distress. Nurses in units were slightly higher than nurses in wards in reporting clinical errors, treating them when they occurred, relating these errors to the nursing shortage, and thus were experiencing more moral distress. Aggravated by the nursing shortage, moral distress that occurs as a result of clinical errors is increasing, thus nurse managers should assess the contributing factors of moral distress and find ways to eliminate them.
Introduction
Clinical errors are not a new phenomenon but in today's healthcare environments, they are receiving much attention. Nurses are taught procedures to avoid or to make fewer mistakes, but they do still commit errors. In general, errors are seldom acts of misconduct (Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) . The guiding ethical principles that help nurses to implement safe practice include beneficence, nonmaleficence, fidelity and veracity (Erlen, 2001; Carlton and Blegen, 2006) .
The definition of 'current nursing shortage' was the nursing shortage that occurred within the past year, causing the participants in this study to sacrifice the quality of their care. The definition of 'moral distress' in this study is based on the negative emotional feelings/symptoms engendered by the current nurse shortage, and the fact was that the participants found it was not always possible to take the morally right course of action (Ludwick and Silva, 2003) .
Examining data from 1998 to 1999 on over 200,000 surgical patients, Aiken et al. (2002) found that inadequate nursing staffing was the most significant factor that negatively influenced patients' mortality, which was associated with decreased job satisfaction and increased emotional fatigue, and that the two concepts have been related to increased moral distress (Corley, et al., 2001; Ludwick and Silva, 2003) . The nursing shortage is an escalating worldwide issue, which has contributed to many issues such as the decreased enrolment of nursing students in developed countries like the United States (US) and the dominance of male students in developing countries like Jordan (AbuAlRub, 2007) . The current global nursing shortage is a widespread and dangerous issue because of the lack of skilled nurses who are needed to care for individual patients and the population as a whole. In the US, the shortage is expected to double to 12% by 2010, and to triple to 20% by 2015, and to continue growing to 29% by 2020 (Health Resources and Services Administration, 2002) . The nursing shortage has many negative consequences that include, but are not limited to, emotional fatigue, that take the form of moral distress (Powell, 1997; Valenti, 2000; Silva and Ludwick, 2001; Ludwick and Silva, 2003; Dienno, 2006) .
We are suffering from a nursing shortage in Jordan, although it is not severe when compared with other countries. The shortage is mainly of female nurses; with a higher enrolment of male students in nursing schools, resulting in a specifically female shortage rather than an overall lack. However, it is highly believed that the nursing shortage of females in Jordan is temporary, because there are many governmental initiatives to control the high enrolment of male students -it is mandated that all nursing schools should enrol 60% of female students against 40% of male students.
Purpose and significance
There are many types of clinical errors, one of which is 'medication errors'. Although 'medical errors' are the primary cause of death from errors, and in turn the most expensive, it is the second most common and expensive adverse event (Valenti, 2000) .
Following the methodology of Ludwick and Silva (2003) , the current study aimed at:
1. Identifying Registered Nurses' (RNs) perceived experience with clinical errors or untoward clinical incidents over the past year, whether these errors/incidents were related to the nursing shortage, and whether the nurses felt any resultant moral distress 2. Identifying if RNs perceived that other nurses made clinical errors or experienced untoward clinical incidents over the past year, whether the errors/incidents of other nurses were perceived to be related to the nursing shortage, and if the RN participants felt any resultant moral distress.
Other purposes of this study were to assess the differences in nurses' responses in regard to the studied phenomena across different types of hospitals, and in units when compared with wards.
At an international level, it is believed that this is the second study that links clinical errors to the nursing shortage and moral distress. Taking into consideration that this is the first study in Jordan, nurses' appropriate ethical responses to clinical errors need to be assessed and supported (Kohn, et al., 2000; Leape, 2000) .
Literature review
Although they are not new, clinical errors are currently receiving more attention. The Institute of Medicine (IOM) reported that approximately 44,000 to 98,000 patients in the United States of America (USA) die each year as a result of these errors. The IOM has noted that 3-4% of hospitalizations have some adverse events with 9-14% of those mistakes resulting in death (Kohn, et al., 2000; Valenti, 2000) .
Healthcare professionals have been taught to be proficient, thus they become terrified when they make mistakes. Professional nurses have a history of a 'zero tolerance' level for committing errors; as a result, nurses become more vulnerable and upset when they make mistakes (Manthey, 1989a,b; Leape, 2000; Wolf, et al., 2000) . Ludwick and Silva (2003) reported that 78% of the studied RNs indicated that they did not give medication or gave medication at the wrong time. 69% believed that this clinical error was somewhat/strongly related to the shortage and 73% reported that they felt some/strong moral distress as a result. The researchers reported the following: RNs perceived that both they and other nurses made clinical errors related to not giving medications and/or treatments and/or giving them at the wrong times. Moreover, RNs perceived that both they and other nurses experienced untoward clinical incidents related to patient falls, pressure ulcers, unplanned patient readmissions, use of restraint and nurse injury during their work. RNs perceived that the clinical errors/ untoward clinical incidents that they and other nurses experienced occurred largely because of the nursing shortage and they experienced resultant moral distress. RNs perceived that other nurses made clinical errors and/or experienced untoward clinical incidents related to the nursing shortage more frequently than the RNs.
Clinical errors
Errors are deviations from the norms, mistakes or unintended acts. Errors can occur simply because of human factors (Manthey, 1989b) . Errors can also occur because of a lack of knowledge, an attitudinal problem, or the complexity of healthcare delivery. One area of concern related to errors is medication errors. These are often unintentional mistakes that occur as one prepares or administers medication to patients (Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006 Clinical errors have the potential to harm or can actually harm patients (Wolf, et al., 2000) . Leape (2000) reported that adverse events are not common outcomes of clinical errors, thus not all clinical errors result in harm (Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) . Unless patients experience untoward events or injuries, clinical errors may never be discovered (Leape, 2000; Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) .
Untoward clinical incidents
Clinical incidents have a negative impact on healthcare professionals and morale tends to slump after serious events. Reviewing records showed that many less serious incidents were not being reported (Leape, 2000) , with the most serious clinical incidents resulting in staff members being suspended and disciplinary investigation being carried out (Leape, 2000; Ludwick and Silva, 2003) . Clinical incidents include but are not limited to wrong medication/infusion, patient falls, and nurse injury while working (Ludwick and Silva, 2003) .
Causes and outcomes of clinical errors
Nurses fear that they will make mistakes. System defects and increased patient acuity, which is associated with inadequate staffing and/or insufficient staff training, put patients at risk (Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006; Dienno, 2006) . Fatigue factor is another cause, as nurses can be required to work long hours (Erlen, 2001; Armitage, 2005) . There may be also an increased reliance on one's memory and updated information about patients may not be available, resulting in clinical errors (Leape, 2000) . An additional factor that causes clinical errors is a nurse's lack of knowledge and skills (Manthey, 1989b) .
Outcomes of clinical errors are varied. These outcomes include patient harm, distorted patient-provider relationship and increased costs. Patients and families may be less willing to trust nurses or may wonder when these nurses will make another mistake (Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) . Professional and personal lives of nurses are jeopardized (Wolf, 2001 ) and nurses may become subjected to malpractice actions. Therefore, there is an immediate need to develop policies to prevent errors from occurring.
The available options for nurses when clinical errors occur are to, 'do nothing', 'cover up' and change practices (Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) . These strategies can also present ethical dilemmas for nurses. Nurses can always choose to do nothing about their errors; doing nothing is similar to covering up and is of ethical concern. Sometimes nurses will cover up a clinical error, an option that raises serious ethical questions and other health workers may be implicated and become involved (Erlen, 2001; Wolf, 2001; Armitage, 2005; Carlton and Blegen, 2006) .
Ethical issues
Several ethical issues can occur as a result of clinical errors. These issues include harm to patients, whether to disclose the error, erosion of trust and impact of errors on the quality of patient care (Erlen, 2001; Ellis and Hartley, 2004; Armitage, 2005; Carlton Journal of Research in Nursing 14 (4) and Blegen, 2006) . When nurses make mistakes the patients are potentially harmed (Wolf, et al., 2000) , which creates ethical conflicts for nurses, because their goal is not to harm or place someone at risk for harm (Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) .
The second issue is whether or not to tell the patient about an error (Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) . When the error is of little or no consequence, disclosure will make no difference and it may cause distress and diminish patients' trust (Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) . However, if there are negative consequences, disclosure will make a difference -patients and families may suspect that something is wrong, so it may be better to tell them (Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) . Moreover, healthcare providers may feel less burdened, because they are not keeping a secret (Wolf, et al., 2000) .
Erosion of trust will occur if errors frequently occur. If nothing is done to correct the situation, the public may begin to wonder if they can trust health care providers (Rosner, et al., 2000; Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) .
The fourth ethical issue is that the quality of patient care will be jeopardized. Overburdened and hasty work conditions may lead to low quality of care. Nurses will continue to face the challenge of how to do everything error-free (Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) .
Method
Following the work of Ludwick and Silva (2003) a permission was obtained to use their questionnaire because of its convenience to Jordanian nurses and clinical settings. Prior to data collection, the scientific board at the university where the researchers are currently working approved the research methodology. Before answering the questionnaire, participants were informed about the purpose of the survey, guaranteed anonymity and confidentiality of information, and the voluntary nature of participation in the study.
A descriptive research design using a structured questionnaire was used to collect data from 420 nurses who were working in 13 Jordanian hospitals. In the sample, there were 169 nurses at governmental hospitals, 159 nurses at teaching hospitals and 92 nurses at private hospitals.
Nurses were selected using a convenient sampling technique. Nurses were initially contacted through their nurse managers. Of a possible 650 nurses, 420 nurses responded to the questionnaire; the response rate of this study was 65 per cent. The majority of nurses held Baccalaureate degree (54.9 per cent) and in turn the majority of them were RNs (59.9 per cent). Almost 62 per cent of nurses were working in units of governmental or teaching hospitals (78.1 per cent) ( Table 1) .
Data were obtained by using the 66-item (11 categories) Clinical Errors/Untoward Clinical Incidents questionnaire used (Ludwick and Silva, 2003) . This scale consists of: a) medication clinical errors (1, not given/wrong time; 2, incorrect medication; 3, incorrect dose); b) treatment clinical errors (1, not given/wrong time; 2, incorrect medication; 3, incorrect dose); c) untoward clinical incidents [fall (patient), pressure ulcer (stage 2, 3, 4), unplanned admission, restrained (physical or chemical) and nurse injury while working].
Three questions sought details of the sample's demographics: Nurses' highest level of education, their position and area of work. More specifically, participants were asked whether they: 
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Results
Although the psychometric measures of the original scale were not reported, the Cronbach's Alpha of the scale in the current study was reported to be 0.96 for the whole scale with all nurses, 0.96 for the scale with RNs only, 0.94 for the scale with other nurses only; 0.96 for items of clinical errors, 0.96 for items of nursing shortage and 0.94 for items of moral distress. All these numbers indicate the internal reliability of the research instrument. Evidence of a normal distribution was found by inspection of a histogram of data and the absence of extreme differences between different groups. Mean values, standard deviation values and frequencies were reported for the sample's variables. Then results were calculated by both frequency counts and by percentages across all 11 categories of clinical errors/incidents as reported by participants for both themselves and for other nurses. Because there were no any extreme differences between the samples' standard deviation values, comparisons between hospitals and areas of work were possible. With continuous variables to compare between the three types of hospitals, ANOVA was used, and to compare between units and wards, t-tests were used (Polit and Beck, 2004) .
Of medication clinical errors, almost 58% of 'RNs' indicated that they did not give medication or give medication at the wrong time. 53% believed that this error was somewhat/strongly related to the nursing shortage and almost 54% reported that they felt some/strong moral distress as a result (Table 2) . On the other hand, 62% of 'RNs' indicated that 'other nurses' gave incorrect medication; 52% of RNs reported that other nurses believed that this error was somewhat/strongly related to the nursing shortage and almost 56% of RNs reported that other nurses felt some/strong moral distress as a result (Table 2) .
At a significance level of 0.05, using total scores, ANOVA indicated that there were no significant differences between the three types of hospitals (Table 3) . However, using total scores, t-tests indicated that nurses were different across units and wards in terms of: clinical errors ( X= 1.55 vs. X = 1.47) (p = 0.011), nursing shortage (X = 1.29 vs. X = 1.08) (p = 0.006) and moral distress (X = 1.32 vs. X = 1.14) (p = 0.017); clinical errors are more prevalent in units which were related to the nursing shortage and resulted in moral distress (Table 4) .
Discussion
Health care environments should be changed to help nurses to promote patients' welfare, lessen the chance of harm and reduce the occurrence of clinical errors (Kohn, et al., 2000; Leape, 2000) . In this study, RNs reported that they did not give medication or treatment/gave medication or treatment at the wrong time (57.6%/53.5%), and also indicated that other nurses gave incorrect medication or incorrectly administered treatments (49.1%/46.7%) because of the nursing shortage, resulting in some/ strong moral distress (53.7% and 43.3%/48% and 41.9%). These results are consistent with the results of Ludwick and Silva's (2003) study. However, while the untoward incidents in Ludwick & Silva's study were ranked as unplanned admission, restrained (physical or chemical), pressure ulcer (stage 2, 3, 4), fall (patient) and nurse injury while at work, these incidents were ranked in the following order in the Jordanian hospitals: nurse injury, unplanned admission, fall (patient), pressure ulcer (stage 2, 3, 4) and restrained (physical or chemical), consecutively.
Mrayyan and Hamaideh Clinical errors, nursing shortage and moral distress in Jordan
An overwhelming issue raised in the results of the study was that only half of the sample developed moral distress even when errors had been committed. Although a course in Nursing Ethics is an essential course in most Jordanian Schools of Nursing, this raises the question -what is the value system of some Jordanian nurses? One explanation could be related to the presence of many newly graduated nurses in hospital settings to compensate for the absence of experienced nurses. Many of the latter leave Jordan to work in countries where they can obtain higher salaries and better career opportunities. It could also be related to the change of some practices that focus on preventing or decreasing errors rather than punishing the staff; focussing on punitive actions is dangerous (Manthey, 1989b; Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) . Occur: occurred, that is, error made (yes); Shortage: occurrence of error related to nursing shortage (somewhat/ strongly); Distress: occurrence of error related to nursing shortage resulted in moral distress (somewhat/strongly); N: number of RNs who responded to the survey for each of the 11 categories. Journal of Research in Nursing 14 (4) Of the basic 'rights' of medication (right medication, right dose, right time, right patient and right route; Armitage, 2005) , the wrong time and wrong route seemed to be prevalent in practice amongst the studied nurses. These results are also consistent with Ludwick and Silva (2003) . In Jordanian clinical settings, when nurses are overloaded and understaffed, they tend to postpone administering some medication. This action itself causes distress as nurses are very aware of the importance of maintaining drugs' therapeutic levels and other drugs-related matters.
Although findings indicated the absence of statistically significant differences between hospitals, the researchers would like to attest that there are some negative practice issues in Jordanian hospitals, particularly in the governmental ones. For example, many Jordanian hospitals are overcrowded with long waiting lists of patients accompanied by shortage of nurses and sometimes shortage of other staff, such as physicians. Such shortages may result in untoward clinical incidents such as staff injuries while working (Ludwick and Silva, 2003; Dienno, 2006) . Moreover, in some hospitals, such conditions result in early discharge of patients, which in turn can result in re-admission of these cases with more severe conditions. Such untoward clinical incidents are morally distressful to some staff (Ludwick and Silva, 2003; Armitage, 2005) .
It is apparent from the results of the current study that clinical errors and the nursing shortage and moral distress were slightly higher in units than wards. This may be explained as acute and complicated cases are often placed in units where nurses there are usually required to perform many interventions, thus increasing the possibility of errors and, in turn, distress.
Consistent with Ludwick and Silva (2003) , RNs may have reported higher clinical errors/incidents among other nurses than among themselves and under-reported their own errors and experiences with untoward clinical incidents as a face-saving strategy.
Implications and recommendations
It is important to use the results of this study to find ways to eliminate or decrease clinical errors. It is also important to find out how the nursing shortage may contribute to clinical errors, but it is not helpful to use the nursing shortage as a shield at the time of committing clinical errors and unwanted clinical incidents.
Before addressing the implications of the results of this study to nursing practice, research and education, the current researchers would like to mention that they asked parallel questions of RNs about other nurses' experiences with clinical errors/incidents. This approach is one of the limitations of this study. However, because many nurses work closely and intensely with other nurses, the researchers wanted to (Ludwick and Silva, 2003; Armitage, 2005) . Therefore reducing clinical errors/incidents should be a priority whether these errors are related to the nursing shortage or not.
There is an increased occurrence of moral distress as a result of clinical errors/incidents related to the nursing shortage, so nurse managers should assess what factors are contributing to the moral distress and how to decrease or alleviate this distress.
There is an immediate mandate for clearly written institutional policies about clinical errors. When policies change, nurses immediately need to be apprised of those changes through in-service education (Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) . Nurses' appropriate ethical responses to clinical errors, such as advocating for change and disclosing errors to patients and families, should be supported (Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) . Nurses should be engaged in changing the system, as this will reduce clinical errors and help nurses to advocate for their patients and decrease the chances of harm (Erlen, 2001; Armitage, 2005; Carlton and Blegen, 2006) .
'For research', in this study, the researchers used convenience sampling, thus the results may not be generalizable and a larger and randomized sample is needed in any future study. The nursing shortage is reported to cause most of clinical errors, thus it is important to study this concept in more depth. Moreover, because the nursing shortage is expected to worsen, it is important to examine how to help nurses in their clinical practice settings to overcome this issue. Further studies are needed to assess why nurses experience moral distress when other nurses make errors or have untoward clinical incidents. Age of the respondent and previous experience in clinical nursing are suggested variables that have to be studied in future research. Other reasons, which may cause repeated clinical errors should be explored rather than being limited to the nursing shortage. These factors may include, but are not limited to, levels of education, type of shifts and type of work contracts. To compare between different settings, the individual items of the scale rather than total scores have to be used. A qualitative study would help to explore different aspects of the nursing shortage as experienced by nurses themselves.
'For education', because there are courses related to Nursing Ethics in most Jordanian Schools of Nursing, it is important to emphasize the significance of complying with the Nursing Code of Ethics and Patient's Bills of Rights to students. Committing errors is human -they may occur regardless of how much cautious some nurses are -thus it is important to explain to the students the possible reasons of why errors occur, the importance of reporting these errors and how to manage ethical dilemmas when they happen.
Practical implications
Nurses should be engaged in changing the system. Clearly written institutional policies about clinical errors should be established and circulated for nurses using various methods, such as in-service education. Encourage nurses' advocacy for their patients. Nurse managers should assess the contributing factors of moral distress and find ways to eliminate them. 14(4) 
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